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(54) Bending machine to wind a strip or the like into a spiral 



(57) A bending machine to wind a strip or the like 
into a spiral comprising a mandrel (2), a bending tool 

(3) , including a grip portion (32) of an end (50) of a strip 
(5) and a supporting, guiding and counteracting element 

(4) on a table (1) of the bending machine is disclosed. 
The bending tool (3) further comprises a plurality of 
modular elements (60, 61, 62, 63, 64 ...) consecutively 
so jointed to be relatively movable according to prede- 



termined plane rotations, connected to the grip portion 
(32), so that, in the rotation of the mandrel (2), the plu- 
rality of modular elements roll up on the grip portion (32), 
with the strip (5) being interposed : so that the path of 
radially internal and external surfaces of said modular 
elements are spiral and continuous. The supporting el- 
ement (4) includes a friction roller-holder lever (40), 
which can be operated by a vice. 
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Description 

[0001 ] This invention relates to a bending machine to 
wind a strip or the like into a spiral. Usually, a spiral- 
bending machine has a mandrel supporting a bending s 
tool designed to receive and retain an end of a strip or 
the like to be bent and at least a supporting or counter- 
acting element of a strip to allow its permanent defor- 
mation. Here and below the term of "mandrel' means in 
proper sense the shaft transmitting the movement to a 10 
workpiece. 

[0002] In a spiral-bending machine known, the bend- 
ing tool consists generally of a circular plate rigidly sup- 
porting on its external side a projection shaped accord- 
ing to a portion of spiral. In order to obtain a spiral, for is 
example, of three turns, therefore a complete set of 
bending tools of the above mentioned type is necessary, 
comprising for example a first bending tool for the first 
turn near the pole, a second bending tool for the second 
tool and so on. A roller of a supporting and counteracting 20 
element rigidly supported to the machine table is oper- 
ative^ connected to the first bending tool, while a sec- 
ond roller, being part of the same supporting element 
but fitted on the table in a diametrically opposed posi- 
tion, is connected to the second bending tool. Just the 2s 
same for the third turn. Naturally this kind of spiral-bend- 
ing machine requires, for making only three turns, that 
three bending tools are fitted on and removed from the 
mandrel and correspondingly the supporting and coun- 
teracting element is fitted on and removed from three 30 
different positions on the machine table. In addition to a 
waste of time, one must consider that the operation 
needs of a certain capacity by a worker. He must esti- 
mate correctly in which point he has to stop the bending 
operation by means of a bending tool and continue it by 35 
means of a subsequent bending tool without suffering 
from problems of interference of the workpiece already 
partially bent by the bending tool useful for carrying on 
the spiral machining. In another spiral-bending machine 
known the bending tool consists of a first bending tool 40 
member connected to a mandrel, acting as a grip ele- 
ment for the strip to be bent, and of second bending tool 
member able to be arranged continuously with the first 
bending tool member to form a complete turn or a little 
more. The second bending tool member is shaped "as *s 
a comma", having a thickened portion, through which it 
is pivoted on the first bending tool member, and thinning 
with an arc toward the free end. The second bending 
tool member is provided in various conformations, to 
which different patterns of the portion of spiral obtaina- so 
ble correspond. As a whole, the bending tool of this sec- 
ond spiral-bending machine is not so rigid to allow metal 
workpieces of different material and thickness to be 
worked in a same satisfactory way, unless the worker 
runs the risk of breaking the bending tool. Further, such ss 
a bending tool enables the spiral-bending for a little 
more than a turn, as it is not possible to add other ele- 
ments overhanging on the second bending tool mem- 



ber. 

[0003] A main object of this invention is therefore to 
overcome the drawbacks of the prior art spiral-bending 
machines. 

[0004] In particular, an object of the invention is to en- 
able a spiral-bending operation with permanent defor- 
mation of a strip or the like, without requiring any re- 
placement of both the bending tool or the cooperating 
element adapt to support a workpiece and counteract. 
[0005] Another object of the invention is to enable a 
bending machining according to any spiral desired con- 
tinuously, i.e. without stops. 

[0006] Jet another object of the invention is to enable 
a spiral-bending operation of any strip or the like, inde- 
pendently of its thickness and the material of which it is 
made. 

[0007] A further object of the invention is to enable a 
machining in which the bending operation is carried on 
in safety conditions for the worker, by virtue of the reli- 
able retain of the strip being worked. 
[0008] Jet a further object of the invention is to make 
easier to fit into the bending tool the strip to be bent and 
to enable a convenient removal thereof. 
[0009] In addition an object of the invention is to en- 
able any bending machine, such as an arching machine, 
a twisting machine, etc. to operate according to the way 
of a spiral-bending machine, since the spiral-bending 
machine can constitute an attachment which may be ap- 
plied to any bending machine if required. 
[0010] A further object of the invention is to enable a 
substantially automatic bending operation depending 
upon the number of turns to be made. 
[0011] These objects are achieved by the present in- 
vention which provides, such as defined and character- 
ised broadly in the first one of the accompanying claims 
and in its more meaningful particular embodiments in 
the subsequent claims, a bending machine to wind a 
strip or the like into a spiral comprising a mandrel, a 
bending tool, including, in its connection part adapted to 
the connection with the mandrel, a grip portion gripping 
an end of a strip or the like to be bent, and at least a 
supporting, guiding and counteracting element on a ta- 
ble of the bending machine for the permanent deforma- 
tion of the strip or the like, characterised in that said 
bending tool further comprises: 

a plurality of modular elements consecutively so 
jointed to be relatively movable according to prede- 
termined plane rotations; 

a junction link connecting said plurality of modular 
elements to said grip portion; said junction link hav- 
ing a wide interval of rotation both with respect the 
grip portion and with respect to the plurality of mod- 
ular elements; during the rotation of the mandrel ac- 
cording to the direction of machining, said plurality 
of modular elements rolling up on said grip portion, 
with the strip or the like being interposed, so that 
the path of radially internal and external surfaces of 
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said modular elements are spiral and continuous; 
said supporting, guiding and counteracting element 
includes a roller-holder lever, pivoted on said table 
of the bending machine and bearing, pivoted trans- 
versely to the free end of the roller-holder, a sup- 
porting, guiding and counteracting roller for the strip 
or the like so that said lever is rotated by the strip 
or the like, along a determinate angular travel, in the 
same direction of rotation of said mandrel. 

[0012] The invention is described more in detail be- 
low, only by example but not in limiting way, in connec- 
tion with a prelerred embodiment thereof with reference 
to the accompanying drawing, in which: 

Figure 1 is a fragmentary top view, partially cross- 
sectioned, of a bending machine according to this 
invention. 

Figure 2 is a vertical front view of the bending ma- 
chine according to this invention in an initial machin- 
ing step. 

Figure 3 is a vertical front view of the bending ma- 
chine according to this invention in an intermediate 
or final machining step. 

Figure 4 is an enlarged cross-section view of a sup- 
porting, guiding and counteracting element of the 
bending machine according to this invention. In the 
figures there are designed as 1 a table of the bend- 
ing machine, as 2 a mandrel of the bending ma- 
chine, as 3 a bending tool and as 4 a supporting, 
guiding and counteracting element. 



[0013] With reference to figures 1 to 3, there are 
shown the table 1 , which may function as a supporting 
attachment of a spiral-bending machine when a mandrel 
of universal bending machine, an arching machine 
orother bending machine, etc. is used as mandrel 2, or 
may constitute an integral part of a specific spiral-bend- 
ing machine. 

[0014] The bending tool 3 has a cylindrical body 30 
provided with a connection part 31, on the one side 
thereof, connecting the bending tool 3 to the mandrel 2 
(figure 1), which is supported through a bearing 21 to 
the table 1, and the other side with a grip portion 32, 
gripping the end of a strip 5 or the like to be bent. The 
connection part 31 comprises a hollow cylindrical por- 
tion 310 provided with fastening means to secure the 
connection part 31 to the mandrel 2, such as for example 
a threaded coupling between the bending tool 3 and the 
mandrel 2, or a spline made on the external surface of 
the connection part 31 for a key joint. 
[0015] The grip portion 32 is essentially a channel 
having a central notch 33 (figures 2, 3) designed to re- 
ceive an end portion 50 of the strip 5. The grip portion 
32 has a retaining means of the end portion 50, such as 
for example a security dowel 34 to be screwed against 
the same portion. 

[001 6] The grip portion 32 extends to a fork portion 35 



which is crossed by a through pin 36 parallel to the axis 
of the mandrel. Pivoted on the pin 36 is a junction link 
37, which is connected through another pin 38 to a fork 
portion 39 of a first modular element 60 of a plurality of 

s modular elements 60, 61 , 62, 63, 64 ... consecutively so 
jointed to be relatively movable according to predeter- 
mined plane rotations. The junction link 37 connecting 
the plurality of modular elements to the grip portion 32 
has a wide interval of rotation, for example more than 

10 180° both with respect the grip portion and with respect 
to the plurality of modular elements, in order to make 
easier to insert the strip 5 into the portion grip 32 and 
prevent the same strip from interfering with the bending 
tool 3. 

15 [0017] The modular element 60, at other side far from 
its fork portion 39, has a similar fork portion 70 for the 
connection through a pin 71 of the modular element 60 
to the modular element 61. Alternatively, this arrange- 
ment of male link coupling could be a female link cou- 
20 pHng by consequently inverting the homologous cou- 
pling parts. The modular elements 61 , 62, 63, 64 ... and, 
if any, others (not shown) have a solid portion as a rel- 
ative rotation seat of the preceding modular element and 
a fork portion for the relative rotation of the subsequent 
25 modular element. 

[0018] The modular elements act as a flat link chain 
having parallel pins. The relative rotation among the el- 
ements is selected so that the elements take varying po- 
sitions between a free hanging position shown in figure 
30 2 in an initial step of the bending operation and a final 
position. In the last position the bending tool 3 is com- 
pletely rolled up on itself, in particular on its grip portion 
32, with the strip 5 being interposed, so that no empty 
space between the strip and the bending tool is left. 
35 Thus the maximum stiffness is achieved in the working 
step. The arrangement of the modular elements can be 
obtained in succession by means of joint elements dif- 
ferent from the parallel pin joints. 
[0019] The longitudinal section of the modular ele- 
40 ments 60, 61 , 62, 63, 64 ... is shaped substantially as a 
bean having form and dimensions corresponding to the 
particular spiral according to which the strip or the like 
must be bent. In particular said modular elements are 
so made that the path of their radially internal and ex- 
45 temal surfaces are without a break in order to obtain a 
continuous curvature on the strip 5 and cause no defor- 
mation on the internal and external surfaces. 
[0020] The supporting, guiding and counteracting el- 
ement 4 includes a roller-holder lever 40, pivoted on the 
50 table 1 of the spiral-bending machine in a seat selected 
among a multiplicity of seats which are provided at dif- 
ferent distances from the mandrel 2. 
[0021] A roller 41 supporting, guiding and counteract- 
ing the strip or the like being worked is pivoted trans- 
55 versely to the free end of the lever 40 in its portion 42. 
The roller-holder lever 40 is rotated in the direction of 
an arrow F (figure 2) of the strip or the like for a deter- 
minate angular travel (shown in figures 2 and 3), in the 
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same direction of rotation of the mandrel shown by an 
arrow G (figure 2). 

[0022] The roller-holder lever 40 is pivoted on the 
shaft 43 of a vice provided with an eccentric control rod 
44, having a handle 45, and a coaxial clutch unit 46. An 
eccentric 47 acts transversely on the clutch unit 46 con- 
stituted by at least a friction disk 48, 48 (two in the draw- 
ing) side by side with the roller-holder 40. Counteracting 
springs 49, preferably Belleville washers, having as a 
seat a coaxial flange 82 abutting against the eccentric 
47 and a spacer 83 fitted on the shaft 43 in a sliding and 
not rotating manner, are interposed between the eccen- 
tric 47 and a friction disk 48. Further, the vice is provided 
with spring calibration means in order to set the friction 
torque matching the permanent deformation of the strip 
or the like. Said spring calibration means comprise a 
spacer 80 cooperating with a screw and adjustment nut 
81 to charge the eccentric 47 of the control rod. 
[0023] Further, stop means 72, 73 of the vice, stop- 
ping the rotation of the control rod 45 in mutual relation- 
ship with the operation of the eccentric 47 are fitted on 
said spacer 83 and, respectively, on said eccentric rod 
44. 

[0024] In the spiral-bending machine according to the 
invention the mandrel 2 is controlled in its rotation by its 
control member, for example a control pedal (not shown 
in figures) or, alternatively, the mandrel 2 is a mandrel 
of a multi-purpose bending machine. 
[0025] According to the invention the mandrel is con- 
nected to a screw and nut screw device 10 for stop mi- 
croswitches (figure 1) through a toothed belt 9 running 
on a pair of gear wheels. Instead of said device 10, an- 
other automatic control device can be provided. 
[0026] When the spiral-bending machine is used, an 
end 50 of the strip 5 is put in the notch 33 of the grip 
portion 32 of the bending tool 3 which is freely hanging. 
The strip 5 rests on the supporting element 4, in partic- 
ular on its roller 41, that has been tightened by the ec- 
centric control rod 44. The adjustment nut 81 of the ec- 
centric 47 is set so to charge the spring 49 of the clutch 
unit 46 according to the stiffness of the strip to be 
worked. Then the mandrel 2 is rotated in the direction 
of the arrow G. While the bending tool 3 is rolled up on 
the grip portion 32, it causes the strip 5 to be rolled up 
on the grip portion 32 and be close to the same, "forming 
only a body". At the same time the strip 5 counteracts 
the supporting element 4 which gradually moves apply- 
ing a constant resistance, according to the arrow F in 
the final position shown in figure 3. 
[0027] The operation may be executed automatically 
as above mentioned if the controls to begin and stop the 
bending operation are interlocked with the stop micros- 
witch device 10. 

[0028] When the operation is complete ; the lever 40 
of the supporting element 4 may be loosened by the ec- 
centric control rod 44 to release the strip 5 from the ma- 
chine. The lever 40 can rotate along an arc until its po- 
sition is essentially horizontal, as defined by an abut- 
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ment 11 (figures 2, 3). 

[0029] The invention so conceived is liable to changes 
and modification without departin g from the scope of the 
same innovative concept. 



Claims 

1. Bending machine to wind a strip or the like into a 
spiral comprising a mandrel (2), a bending tool (3), 
including, in its connection part (31 ) adapted to the 
connection with the mandrel, a grip portion (32), 
gripping an end (50) of a strip (5) or the like to be 
bent, and at least a supporting, guiding and coun- 
teracting element (4) on a table (1) of the bending 
machine for the permanent deformation of the strip 
(5) or the like, characterised in that said bending tool 
(3) further comprises: 

a plurality of modular elements (60, 61 , 62, 63, 
64 ...) consecutively so jointed to be relatively 
movable according to predetermined plane ro- 
tations; 

a junction link (37) connecting said plurality of 
modular elements to said grip portion (32); said 
junction link having a wide interval of rotation 
both with respect the grip portion and with re- 
spect to the plurality of modular elements; 
during the rotation of the mandrel (2) according 
to the direction of machining, said plurality of 
modular elements (60, 61, 62, 63, 64 ...) rolling 
up on said grip portion (32), with the strip (5) or 
the like being interposed, so that the path of ra- 
dially internal and external surfaces of said 
modular elements (60, 61, 62, 63, 64...) are 
spiral and continuous; 

said supporting, guiding and counteracting el- 
ement (4) includes a roller-holder lever (40), 
pivoted on said table (1) of the bending ma- 
chine and bearing, pivoted transversely to the 
free end of the roller-holder (40), a supporting, 
guiding and counteracting roller (41) for the 
strip (5) or the like so that said lever (40) is ro- 
tated by the strip (5) or the like, along a deter- 
minate angular travel, in the same direction of 
rotation of said mandrel (2). 

2. Bending machine according to claim 1, character- 
ised in that said interval of rotation of said junction 
link (37) is more than 180°. 

3. Bending machine according to claim 1 , character- 
ised in that said roller-holder lever (40) may be piv- 
oted on said table (1 ) in a seat selected among a 
multiplicity of seats which are provided at different 
distances from said mandrel (2). 

4. Bending machine according to claim 1, character- 
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ised in that the roller-holder lever (40) is pivoted on 
the shaft (43) ot a vice provided with an eccentric 
control rod (44) and a coaxial clutch unit (46), an 
eccentric (47) acting transversely on said clutch unit 
(46) constituted by at least a friction disk (48) side 
by side with said roller-holder (40); on said spacer 
(83) and, respectively, on said eccentric rod (44) 
there being fitted counteracting springs, spring cal- 
ibration means in order to set the friction torque 
matching the permanent deformation of the strip or 
the like and stop means to stop the rotation of the 
control rod in mutual relationship with the operation 
of the eccentric (47). 

5. Bending machine according to claim 4, character- 
ised in that said spring calibration means comprise 
a spacer (80) cooperating with a screw and adjust- 
ment nut (B1) to charge the eccentric (47) of the 
control rod (44) against said counteracting springs. 

6. Bending machine according to claim 4, character- 
ised in that said counteracting springs are constitut- 
ed by Belleville washers (49) interposed between 
said eccentric (47) and said clutch unit (46). 

7. Bending machine according to claim 4, character- 
ised in that said stop means of the rotation of said 
control rod comprise abutment elements (72, 73) 
provided in said clutch unit (46) and, respectively, 
on said control rod (44). 

8. Bending machine according to claim 1 , character- 
ised in that said grip portion (32) of the bending tool 
(3) comprises a retaining means of the strip (5) in 
the form of a security dowel (34) to be screwed 35 
against the same strip (5) or the like to be worked. 

9. Bending machine according to claim 1 , character- 
ised in that said modular elements are mutually 
jointed by cylindrical parallel pins of the type used 40 
in aflat link chain. 

10. Bending machine according to claim 1, character- 
ised in that said modular elements have longitudinal 
section shaped substantially as a bean having form & 
and dimensions corresponding to the spi ral accord- 
ing to which the strip or the like must be bent. 

11. Bending machine according to claim 1, character- 
ised in that the mandrel is controlled in its rotation Si 
by its control member, such as a control pedal, of 
the spiral-bending machine. 

12. Bending machine according to claim 1, character- 
ised in that the mandrel is interconnected to a man- 5 
drel of bending machine, such as a multi-purpose 
bending machine. 
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13. Bending machine according to claim 1 , character- 
ized in that said mandrel is connected to a screw 
and nut screw device (10) for stop microswitches 
through a toothed belt (9). 

5 



10 



15 



20 



25 



EP 0 992 297 A1 




» ' ' 1 K 

EP 0 992 297 A1 




OOCID' <EP 0992297A1_I_> 



7 




JSDOCID: <EP 0992297A1 J_: 



8 



EP 0 992 297 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numb«r 

EP 99 83 0613 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages _ 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



US 5 036 690 A (TRU-FLEX METAL HOSE 
CORPORATION) 6 August 1991 (1991-08-06) 

* claim 1; figure 1 * 

EP 0 384 625 A (SPIR0 AMERICA INC.) 
29 August 1990 (1990-08-29) 

* claim 1; figures 22,4 * 



B21C37/12 
B21D5/10 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



B21D 
B21C 



The present search report has been drawn up for all claims 



Place o1 search 

MUNICH 



Date ol completion of the search 

21 January 2000 



Examiner 



Vinci , V 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : part'cularty retevant It combined wttn another 

document ol the same category 
A : tecrnologicat background 
O : non-written disclosure 
P : intermediate document 



T • theory or principle underlying the invention 
E : earner patenl document, but polished on, or 

after the tiling date 
D : document cited in the application 
L ■ document cited for other reasons 



& : member of the same patent family, corresponding 
document 



.DOC ID' <EP 0992297A1J_> 



EP 0 992 297 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 83 0613 



Thts annex lists the patent family members relating to the patent documents cried m the above-mentioned Euro Dean search r-nort 
The members are as contained in the European Patent Office EDP file on "renoonea turopean search report. 

The European Patent Office is in no way liable tor these particulars which are merely given tor the purpose of information. 

21-01-2000 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



EP 384625 



29-08-1990 



NONE 
























US 


4924684 


A 


15- 


-05- 


1990 


AT 


115445 


T 


15- 


-12- 


1994 


CA 


1322493 


A 


28- 


-09- 


1993 


DE 


69014934 


D 


26- 


-01- 


1995 


DE 


69014934 


T 


13- 


-07- 


1995 


JP 


2247014 


A 


02- 


-10- 


1990 


JP 


2742316 


B 


22- 


-04- 


1998 


US 


5105639 


A 


21- 


-04- 


1992 



£ For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



10 



JSDOCID: <EP 0992297A1_I_> 



